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Abstract 
Content Management Systems (CMS) development is a fairly new concept in the field of web software engineering. 
Most CMS’s start as a free application that starts as developers on the net work on and modify the source code for 
the application. Developers from all parts of the world improve, adapt, and fix application bugs and issues. 
Developers work on voluntary basis on a project of their choice. As the need for new requirements becomes evident, 
the application is enhanced by adding new objects, modules by developers. This process is performed very rapidly 
compared to conventional software development methodologies. This paper shall follow an explorative approach to 
content management system development methodology using agile programming and introducing Extreme 
Programming (XP) as a Content Management System development methodology. 
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1. Introduction 
Content Management Systems (CMS)  applications are mostly free software developed collectively and efficiently 
by a large number of volunteers and distributed along with its source code for free over the internet under the open 
source development theme (OSS) (Dinh.-Trong, T.  & Bieman, J. 2002). Developers offer the source code for free 
under the General Public License agreement (GNU) to allow for advanced and updated versions of the software to be 
released by other developers and users under the same GNU license (Greenberg, R. 2003).  
Commercial software systems are packaged and compiled to hide the source code from end users or other developers, 
users don’t know how the system works (Greenberg, R. 2003). The idea behind Free Open Source Software is that 
users and developers are able to view the source code and do whatever amendments and additions to the software. 
Under this practice everyone should have access to the application source code (Fowler, M. 2000). In free and open 
source applications the source code is available for download from the organization’s website and is open to be 
studied and modified, and available for redistribution to others without constraints. Contrary to most commercial 
development projects, CMS participants have the freedom to work on any part of the project. There are no 
assignments and deadlines. 
Open source CMS development projects produce high quality and sustainable applications that can be used by a 
large number of users (Görling. S. 2003). Therefore, open source CMS development processes are different from 
traditional Software Engineering projects. Open Source CMS development methodology is a highly decentralized 
development approach. Anyone can download a copy of the application and work towards to the improvement of the 
application (Godfrey, M. and Tu, Q. 2000), therefore, Open Source CMS development leads to robust applications 
and more reusable business models. Developers over the whole wide world can keep a copy of the source code and 
develop newer versions on their own workstation and release it through the organizations website through a 
versioning control system (Fowler, M. 2000).  
Many believe that Open Source CMS development does not follow the software engineering approaches to software 
design and development. It is a totally different approach which contribute to the development of robust application 
through the rapid contribution of developers and users who can download the application source code online without 
restrictions. Forums and blogs serve the facilitation of interaction among developers and end-users (Jacobson, I. 
1992).   
 
2. Software Engineering 
All Software development approaches follows a project timeline and must go through different stages during the 
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development life cycle such as requirements gathering, analysis, design, implementation and testing. It is 
fundamental for most application developers to follow some sort of software engineering methodology. The 
methodology is an important tool to control resources, product design and quality assurance, in order to produce 
“well engineered software” (Gilb. T. 1988).  
Developing a Content Management System is a very complex and time consuming process. In order to control the 
development process, developers follow a predetermined list of processes that introduces and defines different 
phases of the development process, such as planning, requirements gathering, design, testing and maintenance 
(Jacobson, I. 1992). 
Software engineering methodologies are an essential framework that guides application developers to reach their 
final goals of achieving the final application. The choice of which methodology to use in a development project is 
closely related to the size of the software system and the environment it is supposed to function in (Booch, G. 1994). 
 
3. Extreme Programming  
Extreme Programming (XP) is an agile methodology for developing applications that provides the needed 
application in the fastest way possible. (Beck, K. 2000). Extreme Programming differs from traditional 
methodologies in that it places a higher value on adaptability than on predictability (Cox., A, 1998). Agile application 
development method is based on iterative and incremental development, where requirements and solutions evolve 
through collaboration between self-organizing, cross-functional teams. It is a conceptual framework that promotes 
foreseen interactions throughout the development cycle. 
Agile application development break tasks into small increments with minimal planning and do not directly involve 
long-term planning. Iterations are short time frames that typically last a short period of time. Each iteration involves 
a cross functional team working in all functions: planning, requirements analysis, design, coding, unit testing, 
and acceptance testing (Gilb. T. 1988). 
Team composition in an agile project is usually cross-functional and self-organizing, without consideration for any 
existing corporate hierarchy or the corporate roles of team members. Team members normally take responsibility for 
tasks that deliver the functionality an iteration requires. They decide individually how to meet an iteration's 
requirements (Gilb. T. 1988). 
 
4. Extreme Programming (XP) for CMS development  
In software engineering science, there are similarities in some traditional approaches to OSS such as the prototyping 
approach, however open-source projects are not about creating prototypes, but are about creating different versions 
of the system. Versioning keeps track of how the application evolves to become more stable and functions correctly.   
But is XP suitable for Open Source CMS development? XP is an agile software engineering approach which is 
similar to OSS development in the fact that both have the following characteristics:  
4.1 User Requirements  
XP as any other development approach considers the user as the most important source for application requirements. 
Most key practices in XP revolve around communication with the customer, "listening" to his requirements and 
"responding" to his feedback (Cockburn, A. 2002). XP also recommends having a representative of the customer 
available at all development stages (Booch, G. 1994). Open Source CMS projects follow similar approach. They treat 
the end users as co-developer and therefore must have access to the application source code. Additionally, users 
provide amendments to the application, bug fixes, bug reports, add-ons and documentation (Greenberg, R. 2003).  
4.2 Iterative Approach  
XP  introduces an incremental approach in application developments. Each increment contains certain functions and 
processes. The first version of the application is released fairly early in order to gain exposure and attract a wide base 
of co-developers (Booch, G. 1994). 
Iterative development is the standard in Open Source CMS development. XP ensure that any release is thoroughly 
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tested. Feedback from the users can then be used to reach a stable release. XP open source CMS project are packaged 
in a manner that attracts non-technical users (Erenkrantz, J. 2005).  
4.3 Simplicity in design 
XP open source CMS follows the simplicity approach when coding the application. This is one of XP's cornerstones 
(Jacobson, I. 1992). XP considers time frames. It is not necessary for the first release be ideal or optimized. Instead, 
it must be vivid with simplicity, in functionality (Cockburn, A. 2002). Each release give users a feel for what they 
can expect their application to be. Most initial releases does not contain the majority of expected functionalities, 
leaving it to subsequent releases to add in the missing functionalities. 
4.4 Collective Ownership  
XP advocates the mission of Collective Code Ownership (Beck, K. 2000). Collective Code Ownership makes every 
developer working on a project responsible for all the code in that project. Any developer can make changes and 
contribute to any section of the application code. Open Source CMS developers are completely happy with this 
development approach. Most CMS development projects occurs  across continents, time zones, and even across 
projects (Greenberg, R. 2003). Everybody who works on the application is eligible to participate in its evolution. 
Developers share contributions in the design, writing code, fixing bugs, documentation, and evolution of the 
upcoming release.   
 
5. Conclusion 
The purpose of this paper was to identify the development methodology used in open source CMS application 
development projects, using widely known application development methodologies as a starting point. Our research 
focused on Extreme Programming as an Open Source Content Management Systems Application development 
methodology. We found that XP crosses path with OS Content Management Application development in the 
following four development patterns, user requirements, iterative approach, simplicity in design and collective 
ownership. Based on the preceding results, we conclude that Agile methodologies is the best application engineering 
development methodology for Open Source Content Management Systems Application development. 
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